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SUBJECT:  kenzene, NESHAPs Guidance 

FRQM : Director 
., . 

Stationary Source Compliance Division 
Office of Air Ouality Planning and Standards 

Air 6 Waste Management Division Directors 

,Air Management Div.ision Directors 

Attached are enforcement guidelines' for the benzene NESHAPs, 

. .  

TO : 
Regions II,,IV, VI-VIII, and X 

.Regions I, 111, V; and I X .  
. .  . .  

which is scheduled to 'be promulgated on June 4, 1984 and which 
will regulate benzene equipment leaks from fugi'tive emission 
sources. .The guidelines summarize the .regulations and .address 
potential enforcement problems. A l l  Regions should work with 
delegated States in identifying affected sources and ensuring 
those sourcqs are in compliance with the benzene regulations. 

The. Stationary Source Compliance Division and the Emission 
Standards and Engineering Division have jointly agreed to present 

one day session discussing' the benzene NESHAPs, if there is 
sufficient interest among Regional personnel'. The session is. 
tentatively scheduled for Washington during the week of June 18.. 
Please notify Robert Myers at (FTS) 382-2875 if representatives 
from your Region would be interested in attending such.a meeting.. 

Edward E. Reich 

At t achmen t 

cc: Jack Farmer ':, 

Fred Dimmick ': 

Ea'rl Sa10 
NESHAPS Contacts ., . .  

FEB 2 5  1999 
YCD\(!- 
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NESHAPS Enforcement 'Guideline .S-28 . -  Benzene Equipment Leaks 
. .  ve .Emission Sources) 

Benzene stan re' being promulgated under the 
National Emission Standards for Hazardous Air Pollutants, 
Sec~tion 112 of. the Clean Air Act: Standards under this 

mercury;and vinyl chloride, and have been proposed for 
arsenic and radionuclides in addition to benzene. OAQPS has 
prepared this docume.n't,,to aid in enforcement and implementation 
of the benzene NESHAPs. This summarizes the benzene equipment 
being regulated and.the standards to which this equipment is 
subject, and' provides ,guidance 'on several issues of enforce- 
ment concern. 

Backqround 

" section have already b,een promulgated for asbestos, beryllium, 

. $ ,  

I .  
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On June 8, 1977 the Administrator declared' benz'ene a 
hazardous air pollutant and..a carcinogenic risk to human .' 

health. 
benzene emissions. .These sources were benzene'equipment 
leaks (fugitive emission sources), proposed 1/5/81, 46 FR 
1165 , maleic .anhydride, plants; ethylbenzene/styrene plants, 
and benzene storage vessels. Further'analysis has led EPA 
to conclude that both;the benzene health risks (annual leu- 
kemia incidence and,maximum lifetime risk) to the public' 
from the latter three.,-source.categories and the potential 
reduction in health risks achievable with available control 
techniques are too small to warrant action under Section 112 
for these three categories. As a result, EPA proposed on 
Harch 6, 1984, 49 .FR 8386, to withdraw the, proposed standards. 
for these three categories. Because of the magnitude of 
benzene fugitive emissions, the projected. increase in emis- 
sions as a result of new sources, and .the estimated decrease 
in risks .and emiss ions 'ach ievab le thraugh  controls, EPA 
found fugitive benzene,-emissions posed a significant risk 
and should be regulated. 

Standards were later proposed for four sources of 

Introduction 

Valves, pumps, .flanges and other pieces of equipment' 
are used extensively in the .refining and, organic chemical 
'industries to move streams~ of organic compounds to and from 
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various process vessels.. 

of organic compound emissions whenever it handles a process 
stream containing such compounds. Benzene fugitive emissions 
sources are pieces of equipment handling streams that could 
potentially contain benzene. These include sources that 
develop.leaks after some period of operation due to seal 
failure as well as other sources that can emit benzene when . - 
'used in specific conditions in the production unit. The 
sources.that develop leaks.'due to seal failure are those using 
a sealing mechanism to limit the escape of organic compounds - 
.to atmosphere. These include-.pumps, valves, flanges, relief 
valves and compressors. Other types of equipment are potential. , .  
.benzene. fugitive emissions sources'for reasons other.than 
leaking seals.. These types of'equipment might have the poten-' 
tial for intermittent~benzene emissions because the'y vent 
organic materials that contain benzene to atmosphere, and 
include sampling connections, open-ended valves, and product 
accumulator vessels. 

Since this type of equipment can'.. 
; develop leaks, each individual piece is a potential source 

. .  

Scope'and 'Applicability ' ' I 

s i  . .~ 

The.,standard covers new and existing valves, pumps, . .  

compresso.rs, pressure relief devices, sampling connection. . . 

systems, open-ended'valves,or lines, pipeline flanges, 
product accumulator vessels,. and closed vent systems and 
control devices used to comply with the standard. This 
equipment is used in the production of benzene and other., 
chemicals and products, such as maleic anhydride, ethanol, 
and pharmaceuticals. 

i.e., it must contain materia1,with a benzene concentration 
of 10 .percent or more by weight.' See 'the 'compliance issu,es 

To be'covered the equipment must be in benzene service, 

topic for::'a .discussion of 'in benzene 'service". . . 8 ,  
. + r  , 

Exempted from this standard. is equipment located in I ' .  

, . process units that produce benzene or benzene mixtures at coke 
'by-product plants. : These.wil1 be'covered by other regulations. 
Additionally,' plant sites designed to produce or use benzene. in. 
quantities of 1000 Mg/yr or less .are exempt from the standard. 
The source owner. or operator has 'the responsibility of demon-., 
strating to EPA's satisfaction- that the site .is below the 1000 
Mg/yr threshold level. 
by engineering analysis as well as by'proof of physical limitation 

Such' a. demonstration can be accomplished : ... 

. .  
' of plant capacity. . ,  

w* 
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Cont ro l s  f o r  new and e x i s t i n g  s o u r c e s  are t h e  same. 
I n  
an  i n i t i a l  s t a r t u p  d a t e  p reced ing  t h e . e f f e c t i v e  date, ,  t h e  
s t a n d a r d  a p p l i e s  w i t h i n  9 0  d a y s  o f  t h e  e f f e c t i v e  d a t e ,  u n l e s s  

EPA e s t i m a t e s  t h e .  s t a n d a r d  w i l l  ' a f f e c t  equipment l o c a t e d  

t h e . c a s e  of an e x i s t i n , g  s o u r c e  o r  a new source which 

a wa ive r  is g r a n t e d  pursuan,t  t o  S 6 1 . 1 1 . .  , ' . .  

. i n  app rox ima te ly  240  e x i s t i n g . p r o c e s s  u n i t s  and an  expec ted  
70 n e w  p r o c e s s  u n i t s  by 1985. Attachment 1 l ists  1 3 1  p l a n t  . .  
s i t e s ~ E P A  h a s  i d e n t i f i e d  as having t h e  p o t e n t i a l  to  e m i t  

. 

benzene f u g i t i v e  e m i s s i o n s .  
Reg ions ' and  S t a t e s  should  s e e k  to  i d e n t i f y  o t h e r  a f f e c t e d  

' T h i s  l i s t  is n o t  e x h a u s t i v e  and 

s i tes  and conf i rm t h e  accuracy  o f , t h o s e  l is ted.  - ,  

S t a n d a r d s  
, .  

G e n e r i c  s t . andards  for equipment l e a k s  a r e . . p r e s e n t e d  under  
S u b p a r t  V of 40 CFR 61. S u b p a r t  J, s t a n d a r d s  f o r  benzene 
equipment l e a k s ,  r e q u i r e s  t h a t  a f f e c t e d  s o u r c e s  m u s t  m e e t  t h e  
r e q u i r e m e n t s  of S u b p a r t  V. Two b a s i c  c o n t r o l  t echn iques  are  
employed by t h e  s t a n d a r d  t o  reduce  benzene f u g i t i v e  emissions. 
These are l e a k  d e t e c t i o n  and repa i r  programs i n  which f u g i t i v e  : . 

' source  l e a k s  a r e  l o c a t e d  and r e p a i r e d  a t  r egu la r  i n t e r v a l s ,  and 
p r e v e n t i v e  programs i n  which p o t e n t i a l  f u g i t i v e  s o u r c e s  a r e  
e l i m i n a t e d  by e i t h e r  r e , t r o f i t t i n g  w i t h  s p e c i f i e d  c o n t r o l s  , o r  
rep lacement  w i t h  leak less  equipment. A d i scuss i . on  of t h e  
s p e c i f i c  s t a n d a r d s  f o r  each  a f f e c t e d  p i e c e  of ,equipment fo l lows .  

Th i s  is one o f  . t h e  most common p i e c e s  o f  
equipment i n  a r e f i n e r y  or organic c h e m i c a l ' p r o d u c t i o n  u n i t .  
I t  o r d i n a r i l y  is . a c t i v a t e d  by a valve.  s t e m  r e q u i r i n g  a s e a l  
t o  i s o l a t e  t h e ' p r o c e s s  f l u i d  from atmosphere. S i n c e  t h e  
p o t e n t i a l  f o r  l e a k s  e x i s t s ,  v a l v e s  are s u b j e c t  t o . r e g u l a t , i o n .  

. .  , .  

1. Valves. 

A monthly.  l e a k  d e t e c t i o n  and - r e p a i r  program is r e q u i r e d  
. f o r  v a l v e s  i n  gas o r . l i q u i d  s e r v i c e . .  Gas and l i q u i d  s e r v i c e  
a r e  de.f ined under  S61.191. Q u a r t e r l y  m o n i t o r i n g  w i l l  be 
a l lowed f o r  valves  t h a t  have been found n o t  t o  l e a k  for t w o  '' 

s u c c e s s i v e  months.. L e a k  d e t e c t i o n  is t o  be performed wi th  a 
p o r t a b l e  organic vapor a n a l y z e r ,  a c c o r d i n g ' t o  Reference Method 
2 1  o f  4 0  CPR 60, Appendix.A. 

l e a k  is ' d e t e c t e d  t h e  v a l v e . m u s t  be tagged u n t i l  r e p a i r e d  and, 
a t  a minimum, must be monitored monthly u n t i . 1 . a  l e a k  is not .  
d e t e c t ' e d  fo r '  t w o  s u c c e s s i v e  months. 

.' A l e a k  i s ' d e s c r i b e d  as a r e a d i n g '  
~. ,of 10,000' ppm or ,  greater of organic material. . Whenever a 
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Initial repair of the leak must.be attempted within 5 
days, and the repair must be completed within 15 days. . 
Initial .repair includes, but'-is not limited to, the following 

. .  . .  best practices where practicable': .. 
4 .  . .  

(1) tightening of bonnet ,bolts;: 

( 2 )  replacement of bonnet bolts; 

( 3 )  tightening of packing gland nuts; and 

( 4 )  

. 
~. . .  

inject'ion. of 1ubr.icant into. lubricated 'packing. 
. .  

. ,  . . .  
See §61.192-7(e). 

An annual leak detection'.and.repair program is required 
to be developed and followed if the valves are difficult to 
monitor. .The' description of this- program must be kept in a . 
readily accessible location. Difficult to monitor valves . ,  

are those-that would require elevating the monitoring personnel 
more thanctwo meters above any permanent available support. 
surface. Valves that'cannot be safely monitored by the use . 
of step ladders could be .classifi,ed as .difficult to monitor. 

operator is required to'develop and follow a plan that defines 

routine monitoring requirements of the standard as much as . 
possible, with the understanding that monitoring should not 

, . .  .. , ,  . .  

For valves which are unsafe to monitor, an owner or . 

. . a leak detection and repair'program conforminglwith the 

%; occur during, unsafe conditions. . Unsafe to monitor valves 
r.,t are defined as those that could, as demonstrated by the : 
'*, ... . .. : owner. or operator, expose .monitoring personnel to imminent 

hazards from temperature, ,pressure,:or explosive process 

'service that are unsafe to monitor. 
s . i  ! conditions. .There 'should be very few valves in benzene .. . 

. .  
~ . ,  . I  

. .  

Two alternative standards ,are available for valves in ' ' 

'. gas/vapor and liquid service., The. f irst alternative Speci- 
fies a two percent- limitation .as the maximum percent of 
valves'lqaking within a process unit; determined by an initial 
performance test and a,minimum of one performance test 
annually thereafter.' Process unit is defined at. S61.191. 

' This alternative.could be.'met by. implementing any type of 
prdgram and engineering controls chosen at' the discretion of , . 

- . .  , 
. . ,  
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the owner or operator.'"' If the percentage of valves leaking 
is higher than two percent, the,process unit is in violation. 
.If owners or operator5,decide they no longer wish to'comply 
with .this alternative,,.'they must submit written notice to 
EPA accepting compliance with the monthly/quarterly leak . .  
detection and repair program. 

1eak.detection.and repair programs. Under this option an 
owner or operator upon notifying EPA can skip from monthly/ 
quarterly monitoring to something less frequen.t after com- 
pleting a specified,n&ber of'consecutive monitoring intervals 
with the percentage of valves leaking equal to or less than 
2.0. 'Under the.first program, after two consecutive quarterly.. 
periods with fewer than two percent of valves leaking, an 
'owner or operator may..'skip to semiannual monitoring. Under 
the second program after 5 consecutive quarterly periods 
with fewer than two percent of valves leaking, annual moni- 
toring may be adopted..'' An owner or operator cannot adopt 
serniannual'monitoring and then proceed directly to annual . 

.monitoring by claiming,one period of.semiannua1 monitoring 
substitutes for two quarterly periods. If the owner or 
'operator finds the two percent .level is exceeded, he or she 
must revert to, monthiy/quarterly leak detection and repair. 
If EPA finds the two percent level is exceeded, an evaluation 
of compliance should occur. This alternative differs from the 
first alternative because the type of compliance program chosen 
must be leak detection and repair, rather than a program at 
the discretion of the..owner . .  or operator. 

Em owner or  operator electing to comply w'ith the 'provisions 
of either.of these options must notify the Administrator 90 days 

Delay of repair for equipment for which leaks have been 
detected .is allowed.under certain circumstances. See 561.192- 
10. There are two general circumstances'where repair delays 
.for pumps, compressors and closed-vent systems, as well as. for  
valves, are allowable..: TQe fi.rst is where repair is technically . ,' 

or physically infeasible without a process unit shutdown, 
defined as a work practice'or operational procedure stopping 
production. The.use .of spare equipment and technically. 
feasible bypassing of .equipment .. without stopping production 
are not process unit shutdowns. Repair must occur before 
the end.of the liext process.unit shutdown; hence, only one 

. .  
. ,  

The second alternative standard specifies two' skip-period 

' .  

, .  before implementing the option.. . ,  
* 
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shutdown may be passed before repair is always,required. 
Repair is required du'ring .scheduled shutdowns of any duration 
and during unscheduled-,shutdowns of over 24 hours. 

The second general circumstance where -repair delay is' 
allowed is if 'the equipme'nt is isolated 'from the process and . . 
no 1onger.contains-benzene in concentrations greater than 

. 

. ,  ten percent. ~ . .  

Delay of repair specifically for valves is allowed 
. .beyond a process unit shutdown when,unforeseeable circumstances, 

deplete.valves used for repair. 
must have been sufficiently stocked before the supplies were, 
depleted. ' In this case delay of. repair beyond the next 
process unit shutdown will not be allowed, unless the .next .. ' 
process-unit shutdown occurs sooner than six months after 
the first shutdown., Delay of'repair. for valves is also 
allowed if the owner or operator can show that leakage of 
purged material resulting from immediate r e p a h  would be 

from delay of repair, and that when ,repairs are effected, 

device. . .  

The vplve assembly supplies 

. . ,  

. .  greater~than the fugitive equipment leaks 1ikely.to result 

. the purged material is destroyed or recovered in a control.'' . . 
. .  

. ,  . -  . .  
. .  . .  . .  

2. .Pumps - ' A  pump 'normally has a shaft that.requires - '  

a seal to isolate the process fluid from atmqsphere. Packed 
and mechanical shaft'seals are most common. .If'the seal 
.becomes imperfect due to wear, compounds being pumped leak. 

, .  

.- Requirements, for ..pumps are similar to those&for valves. 
A monthly leak detection and.repair program is required, with", 
detection determined by Reference. Method 21. Alternatively, 
dual mechanical seals may be used under conditions specified 
at S61.192-2(d). Each pump must be visually inspected weekly 
for'indications of liquid dripping from the pump seal. , A 
reading of at least lO.,OOO ppm or indication of liquids. 
dripping is a leak. 

days and completed within 15. Delay of repair is allowed 

shutdown and a d e 1 a y ' o f . u ~  to six months after leak detection 
.is allowed when the ,owner. or operator determines that repair 
requires use of a dual.mechanica1 seal system with barrier 
fluid system.. Any p p p  equipped with a closed-vent system 
capable of capturing and transporting any l'eakage from the' 
seal to a control device-is'exempt from the requirements. 

I 

Initial pump  leak repair. must be attempted within five. 
for pumps ghat cannot .be repaired without a process unit ~. . 

. .  -. . .  
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. .  3. ' Compressors - Compressors have a s h a f t  t h a t  r e q u i r e s  
.a sea l  t o  i s o l a t e  t h e  p r o c e s s , g a s  from atmosphere.  The  
p o t e n t i a l  f o r  a l e a k  through t h i s  s e a l  makes i t  a p o t e n t i a l  
source of benzene emissions.. The s t a n d a r d  r e q u i r e s  t h e  u s e  
o f  s e a l s  w'ith b a r r i e r  f l u i d  systems t h a t  p r e v e n t  leakage .  
The b a r r i e r  f l u i d  system m u s t  be equ ippe 'd ,wi th  a sensor t h a t  
w i l l  d e t e c t  f a i l u r e  o'f t h e  s e a l  or b a r r i e r  f l u i d  system. 
Sensors must be checked . d a i l y . o r  have, an.  a larm.  If t h e '  
s e n s o r  d e t e c t s  a f a i l u r e ,  a l eak  is de tec t ed .  Leaks m u s t b e  
r e p a i r e d  w i t h i n . 1 5  days.  A compressor  is exempt from t h e  
above i f  i t  is equipped w i t h  a c losed -ven t  system t r a n s p o r t i n g  
l e a k s ~ t o  a c o n t r o l  d e v i c e ,  or it s a t i s f i e s  t h e  no d e t e c t a b l e  

. ' emissions p r o v i s i o n  a t  §61.192-3(i) .  . , 

4.  P r e s s u r e  re l ief  d e v i c e s  i n  gas /vapor  s e r v i c e .  
The s t a n d a r d  reauires n o  d e t e c t a b l e  emissions,  which is a 
r e a d i n g  of l e s s - t h a n  5 0 0  __-- ppmv above background based on 
Reference  Method 21. . As 
an a l t e r n a t i v e ,  compliance may be ach ieved  by u s e  of a rup- 
t u r e  d i s k  system or c losed-vent  sys tem capab le  of c a p t u r i n g  
and t r a n s p o r t i n g  l eakage  from t h e  pressure r e l i e f  d e v i c e  t o  
a c o n t r o l  d e v i c e ,  such  a s  a f l a r e .  T h i s  s t a n d a r d  does  not  
a p p l y  t o  d i s c h a r g e s  d u r i n g  o v e r p r e s s u r e  r e l i e f ,  b u t  t h e  r e l i e f  
d e v i c e  m u s t  be r e t u r n e d  t o  a no  d e t e c t a b l e  emissions s t a t u s  
w i t h i n  f i v e  days  o f  such  a d i s c h a r g e .  A d d i t i o n a l l y ,  r e l i e f  
v a l v e  simmering ( w h e r e i n  t h e  system pressure i s  close t o  
v a l v e  set p r e s s u r e )  is n o t  a l lowed.  

5. Sampl ing  Connect ion Systems' '- Produc t  q u a ' l i t y  and 
process u n i t  o p e r a t i o n  is checked p e r i o d i c a l l y  by a n a l y s i s  
of f e e d s t o c k s ,  i n t e r m e d i a t e s ,  and p r o d u c t s .  To o b t a i n  repre- 

, s e n t a t i v e  samples  f o r  t h e s e  ana lyses , '  sampling l i n e s  g e n e r a l l y  
a r e  purged first.' If t h i s  f l u s h i n g  l i q u i d  purge is n o t  
r e t u r n e d  t o . t h e  p r o c e s s ,  it c o u l d . b e  d r a i n e d  onto t h e  ground 
or  i n t o  a process d r a i n ,  v h e r e ' . ' i t  would e v a p o r a t e  a n d , r e l e a s e  
benzene to  atmosphere.  . 

The s t a n d a r d  p r o v i d e s  f o r  c losed-purge sampl ing  t o  

pu rge  mater ia l  d i r e c t l y  t o  t h e  p r o c e s s  or by c o l l e c t i n g  t h e  
purge  i n  a col lect ion system g e n e r a l l y  c l o s e d  t o  t h e  atmos- 
phere .and ,  d i s p o s i n g  o f .  i t  i n  a n  a p p r o p r i a t e l y  des igned  c o n t r o l  
d e v i c e .  Closed-vent vacuum sys tems connected t o  a c o n t r o l ' .  

. .  , . . e l i m i n a t e  e m i s s i o n s  due t o  purg ing  by e i t h e r  r e t u r n i n g  t h e  

. .  
. d e v i c e  and i n - s i t u .  sampl ing .  sys tems are also allowed. . .  

. 

. .  
. .  . . .  

. ,  
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~ 6. Open-Ended Valves or L i n e s  - Some v a l v e s , a r e  i n s t a l l e d  i n  
a system so t h a t  t h e y . f u n c t i o n  w i t h  t h e  downstream l i n e  open 
t o  atmosphere. 
v a l v e  would cause leakage through t h e  valve.  The use  of caps ,  
p l u g s ,  or any o t h e r  equipment t h a t  w i l l  e f f e c t  enc losu re  o f  ' 
t h e  open end i s  requ i r ed .  I f  a second va lve  is used, t h e  
s t a n d a r d  r e q u i r e s  t h e  upstream v a l v e  t o  be c l o s e d  first.  Th i s  
p r e v e n t s  t h e  t r a p p i n g  o f  p r o c e s s  f l u i d  between t h e  t w o  va lves .  

A f a i l t y  va lve  seat  or incompletely c losed  

7. Product  Accumulator V e s s e l s ,  F langes ,  P r e s s u r e  R e l i e f  

are u t i l i z e d  w i t h  f r a c t i o n a t i o n  columns, and may be vented 
Devices i n  Liquid  S e r v i c e  - Product  accumulator v e s s e l s  

d i r e c t l y   or i n d i r e c t l y  t o   atmosphere.^ 
s e a l e d  j u n c t i o n s  which may deve lop  seal. leaks.  P res su re  re l ief  
d e v i c e s  are des igned  t o . r e l e a s e  a p roduc t  m a t e r i a l  from d i s t i l -  

. l a t i o n  columns and other.pressurized'systems d u r i n g  emergency 
or u p s e t : c o n d i t i o n s .  .. 

r e q u i r e s  v e n t i n g  accumula tor  e m i s s i o n s  t o  a control  dev ice ,  
or u s e  of a c losed-vent  system. "Flanges and pressure re l ief  
d e v i c e s  i n  l i q u i d  s e r v i c e  are exc luded  from r o u t i n e  l eak  
d e t e c t i o n  and r e p a i ' r  r equ i r emen t s ,  b u t ' i f  leaks are d e t e c t e d  
by v i s u a l ,  a u d i b l e  or o l f a c t o r y  t echn iques ,  t h e y  are s u b j e c t  
t o  t h e  same a l l o w a b l e  r e p a i r  . i n t e r v a l  a s  a p p l i e s  t o  va lves  

Flanges 'are gasket- '  

'. 

The ' s tandard  f o r  produc' t  accmhlator .vessels e f f e c t i v e l y  I 

and pumps. . '  . .  

8. Closed-Vent Systems and C o n t r o l  Devices - C o n t r o l  d e v i c e s  
w i l l  be used to reduce benzene equipment leaks  cap tu red  and 
t r a n s p o r t e d  through closed-vent  systems.  
w i l l  be used  .'to v e r i f y  t h a t  a c losed-vent  system has 'been  
d e s i g n e d ' a n d  i n s t a l l e d  p r o p e r l y .  Method 2 1  r e q u i r e s  t h a t  
c l o s e d  v e n t  systems be.checked v i s u a l l y  t o  e n s u r e  t h e r e  a r e ' n o  
leaks where t h e y  .would n o t  be e x p e c t e d  (e.g. , i n  pipes) and , . 
a l s o , r e q u i r e s  t h e  m o n i t o r i n g . o f  connec t ions  t h a t  are expected 
t o  l e a k  o c c a s i o n a l l y .  

Enclosed combustion d e v i c e s ,  such  as  i n c i n e r a t o r s ,  
c a t a l y t i c  incinerators ,  ' b o i l e r s ,  ' o r , p r o c e s s  h e a t e r s  must b e  

o f  95% 'or' greater or p r o v i d e  a m i n i m u m  r e s i d e n c e  t i m e  o f  
0.50 seconds  a t  a m i n i m u m  temperature of 760' C. Vapor 
recoveryy'systems such  as carbon a d s o r b e r s  or condensati ,on 
u n i t s  mu'st be a e s i g n e d  and o p e r a t e d  t o  r e c o v e r  t h e  organ.ic 
vapors  ven ted  t o  them w i t h  a n  e f f i c i e n c y  of 95% or g r e a t e r .  
As a n  a l t e r n a t i v e  t h e  u s e  of smokeless f l a r e s  designed 

Reference Method 21 

. .  

d e s i g n e d . t o  r educe  emissions v e n t e d  t o  them w i t h  an e f f i c i e n c y  .' 



f o r  and o p e r a t e d  w i t h  no v i s i b l e  emis s ions  is allowed. Spec1f:c 
f l a r e  c o n d i t i o n s  e s t a b l i s h e d  a t  S 6 1 . 1 9 2 - l l ( d )  and S61.195(e)  
m u s t  be met and d e s t r u c t i o n  e f f i c i e n c y  m u s t  be o v e r  9 5 % .  
E q u i p m e n t  p u r g e s  from v a l v e s ,  pump s e a l s ,  compressor s e a l s ,  
p r e s s u r e  re l ie f  devices ,  sampling connec t ion  systems, and 
p roduc t  accumula tor  vessels must be vented t o  a system comply in^ 
w i t h  t h e  r equ i r emen t s  o f  t h e  c o n t r o l  dev ice  p o r t i o n  of t he  
s t a n d a r d .  

C l o s e d - v e n t  sys tems m u s t  be designed and o p e r a t e d  w i t h  no 
d e t e c t a b l e  e m i s s i o n s ,  as  indicated by a n  in s t rumen t  r ead ing  o f  
below 5 0 0  ppm above background and by v i s u a l  i n s p e c t i o n s .  See 
S61 .195(c ) .  They s h a l l  be monitored i n i t i a l l y ,  a n n u a l l y ,  and 
a t  o t h e r  times r e q u e s t e d  by t h e  Adminis t ra tor .  L e a k s  m u s t  be 
repaired a s  soon a s  p r a c t i c a b l e ,  b u t  n o t  l a t o r  t h a n  1 5  days  
a f t e r  detect ion,  w i t h  a f i r s t  a t t e m p t  no  la ter  t h a n  f i v e  days 
a f t e r  d e t e c t i o n .  

E q u i v a l e n t  Means o f  Emission L i m i t a t i o n  

Each c)wner or o p e r a t o r  may app ly  t o  t h e  A d m i n i s t r a t o r  
f o r  d e t e r - n a t i o n  o f  e q u i v a l e n c e  for any means  o f  emission 
l i m i t a t i o n  t h a t  a c h i e v e s  a r e d u c t i o n  a t  least  e q u i v a l e n t  t o  
t h e  r e d u c t i o n  ach ieved  by t h e  r e q u i r e d  controls. G u i d e l i n e s  
f o r  t h e  d e t e r m i n a t i o n  o f  e q u i v a l e n c e  are p rov ided  a t  S61.194(b) 
and ( c ) .  Acceptance o f  such  an e q u i v a l e n t  method must be 
approved by t h e  Administrator and p u b l i s h e d  i n  t h e  Fede ra l  
Register. Such a request a p p l i e s  to  pumps, compressors ,  
sampl ing  connec t ion  sys t ems ,  open-ended v a l v e s  or l i n e s ,  
v a l v e s ,  p r e s s u r e  relief d e v i c e s ,  p roduc t  accumula tor  v e s s e l s  
and c losed -ven t  sys t ems  and control d e v i c e s .  Such requests 
s h o u l d  be forwarded t o  t h e  Emission S t a n d a r d s  and Engineer ing  
D i v i s i o n  (ESED) for rev iew and approval. 

No Detectable Emissions 

S61.192-3(1) and v a l v e s  p u r s u a n t  t o  561.192-71f) may be des ig -  
nated for no  detectable emis'sions, i n d i c a t e d  by a ne thod  21  
i n s t r u m e n t  reading of less t h a n  500 ppm above background. 
T h e s e  pieces of equipment would be exempt from o t h e r  r e q u i r e -  
m e n t s ,  a s  s p e c i f i e d .  P r e s s u r e  r e l i e f  devices i n  g a s h a p o r  
s e r v i c e  and closed-vent sys t ems  must be d e s i g n e d  f o r  and 
o p e r a t e d  w i t h  no v i s i b l e  emissions, w i t h  compl iance  determined 
by n e t h o d  21. Compliance o f  flares w i t h  t h e  no v i s i b l e  
emissions s t a n d a r d ,  as  p rov ided  a t  S61.192-11(d), s h a l l  be 
d e t e r m i n e d  by Reference Uethod 22. 

Pumps p u r s u a n t  t o  S61.192-2(e), compressors p u r s u a n t  t o  

. .  . .  .. . . .  ., 

. .  
. .  

.. . 
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.Pefonnance tests s h a l l  be.  conducted a minirnum.'of once per  
y e a r ,  e x c e p t  f o r  p r e s s u r e  r e l i e f  d e v i c e s  and f lares .  P r e s s u r e  
r e l i e f . d e v i c e s  s h a l l  ba . tes ted no l a t e r  t h a n  f i v e  c a l e n d a r  days 
a f t e r '  each  p r e s s u r e  release. . Flares s h a l l .  be monitored w i t h  an 
a p p r o p r i a t e  heat  sensor, such  a s  a thermocouple,  t o  e n s u r e  t h e  
p r e s e n c e ' o f  a flame.,  Also, f l a r e s  must be a smoke les s .ope ra t io .n ,  
a s  evidenced  by v i s i b l e  emissions for a maximum of 5 minu tes  

Reno r t inq Requirements 

Re'porting r equ i r emen t s ,  described under  561.197,  a r e  of 
two types .  ' The first is an  i n i t i a l  r e p o r t ,  and t h e  second d 
series of semiannual  r e p o r t s .  An i n i t i a l  report must be . '  

submi t t ed  w i t h i n  90  d a y s  of t h e  effect ive date f o r  e x i s t i n g  
sources or new sources having an i n i t i a l  S t a r t u p  d a t e  preced- 
i n q  t h e  e f f e c t i v e  d a t e .  For new s o u r c e s  v i t h  a s t a r t u p  data  
a f t e r - - t h e  e f f e c t i v e  date ,  t h e  i n i t i a l  r e p o r t  must .be submitted 
w i t h . t h e ' a p p l i c a t i o n  f o r  a p p r o v a l  o f ' cons t ruc t ion ,  . .  as  descf ibed 
i n  56.1;07. , .  

i n '  any  2-hour pe r iod .  . .~,. 
... . .  

.. .. 

. 

R e c e i p t  o f  t h e  i n i t i a l  r e p o r t  is e s s e n t i a l  f o r  e n s u r i n g  
compliance w i t h  t h i s  s t a n d a r d .  The r e p o r t  must  s p e c i f y  equipmen' 
i d e n t i f i c a t i o n  number and process u n i t  i d e n t i f i c a t i o n ,  t ype  o f  . ' 
equipment,  p e r c e n t  by we igh t  benzene i n  t h e  equipment f , l u i d ,  
p r o c e s s  f l u i d  s ta te  ( g a d v a p o r  or l i q u i d ) ,  and method o f  
compliance w i t h  t h e  s t a n d a r d  (monthly l e a k  d e t e c t i o n ,  n o  
detectable emissions, etc. 1. 

Semiannual  reports of l e a k  d e t e c t i o n  and repair  e f f o r t s  
within"a p r o c e s s  u n i t  are r e q u i r e d .  The r e p o r t s  must i n c l u d e  
t h e  number of l e a k s  occurring w i t h i n  t h e  p r o c e s s  u n i t  d u r i n g  
t h e  reporting p e r i o d ,  t h e  number o f  leaks t h a t  cou ld  not  be 
r e p a i r e d  w i t h i n  15 d a y s ,  and t h e  general reasons for unsuccess-  
f u l  or d e l a y e d  repair pas t  1 5  days .  Repor t s  may be p h o t o c o p i e s  
of r e p o r t s  undQr o t h e r  r e g u l a t i o n s ,  p rovided  t h e  informational 
r e q u i r e w n t s  of 561.197 are  s a t i s f i e d .  

Recordkeeoinq Recmiremonts 

These are sgecifiod a t  561.196. each  l e a k  s h a l l  be 
i d e n t i f i e d  and tagged, and t h i s  must be retained u n t i l  t h e  
l e a k  is-repaired.  When e a c h  leak is detected, r e c o r d s  shou ld  
be k e p t  of t h e  equipment  and operator i d e n t i f i c a t i o n  numbers, - 

.. 

..  
. .  
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d a t e s  for  detection and r e p a i r ,  method o f  r e p a i r ,  and any r easen  
for d e l a y  of r e p a i r .  T h e s e  m u s t  be kept  for two y e a r s .  
Recordkeeping p e r t a i n i n g  t o  t h e  des ign  requi rements  for c losed -  
v e n t  systems and c o n t r o l  d e v i c e s  m u s t  be recorded i n  a log and 
kep t  i n  a r e a d i l y  a c c e s s i b l e  l o c a t i o n .  This  recordkeeping 
i n c l u d e s  d e t a i l e d  schemat i c s ,  d e s i g n  s p e c i f i c a t i o n s ,  a d e s c r i p -  
t i o n  of t h e  pa rame te r s  monitored t o  e n s u r e  p rope r  c o n t r o l  d e v i c e  
o p e r a t i o n  and maintenance,  p e r i o d s  when t h e  c losed-vent  sytems 
and c o n t r o l  d e v i c e s  were n o t  o p e r a t e d  a s  des igned ,  p e r i o d s  when  
a f lame p i l o t  l i g h t  d i d  n o t  have a flame, and d a t e s  of s t a r t u p s  
and shutdowns o f  t h e  systems. A d d i t i o n a l l y ,  r e c o r d s  m u s t  be 
k e p t  e x p l a i n i n g  why v a l v e s  have been c l a s s i f i e d  as  unsa fe  or 
d i f f i c u l t  t o  monitor and p rov id ing  p l a n s  f o r  moni tor ing  s u c h  
v a l v e s .  Records must be k e p t  showing a n a l y s e s  demonst ra t ing  
t h a t  e q u i p m e n t  is n o t  i n  benzene s e r v i c e .  

Comoliance I s s u e s  

Compliance is determined by review of records r e q u i r e d  by 
561.196. review of performance t es t  r e s u l t s ,  and i n s p e c t i o n s  * 
(EPA/State l eak  d e t e c t i o n s )  u s i n g  t h e  methods and procedures  
s p e c i f i e d  i n  s61.195. There a r e ,  however, s e v e r a l  p o t e n t i a l  
compl iance  i s s u e s  for which guidance  is provided  here .  

1. For purposes  o f  de t e rmin ing  t h e  p e r c e n t  benzene content ,  
S61.195(d) p r o v i d e s  t h a t  ASTM Method D-2267 s h a l l  be used or  an 
owner or o p e r a t o r  may u s e  e n g i n e e r i n g  judgment t o  demonst ra te  
t h a t  t h e  p e r c e n t  benzene c o n t e n t  does n o t  exceed 10  p e r c e n t  by 
weight .  I n  case of a d i s p u t e  t h e  ASTM method takes precedence.  
I t  s h o u l d  be no ted  t h a t  each  piece of equipment w i t h i n  a p r o c e s s  
u n i t  t h a t  can c o n c e i v a b l y  c o n t a i n  equ ipmen t  i n  benzene s e r v i c e  
is  presumed t o  be i n  benzene s e r v i c e  u n l e s s  an owner or o p e r a t o r  
d e m o n s t r a t e s  o t h e r w i s e .  For a p i e c e  of equipment to  be c o n s i d e r e d  
n o t  i n  s e r v i c e r  it must be determined t h a t  t h e  p e r c e n t  benzene 
c o n t e n t  can  be r e a s o n a b l y  expec ted  never  t o  exceed t e n  p e r c e n t  
by weight .  The burden is on t h e  wner or o p e r a t o r  t o  show 
equipment is - n o t  i n  benzene s e r v i c e .  

2. S e v e r a l  benzene equipment s t a n d a r d s  r e q u i r e  t h a t  t h e  owner 
or o p e r a t o r  d e v e l o p r  based on des ign  c o n s i d e r a t i o n s  and 
o p e r a t i n g  oxperiencer a cr i ter ion i n d i c a t i n g  sys tem f a i l u r e .  
See J61.192-2(d) ( 5 )  for pumps and  561.192-3(e) ( 2 )  for .compressors .  
The v a l v e  standard requires a t  561.192-7(g) t h a t  t h e  owner or 
o p e r a t o r  have w r i t t e n  p lans  for monitoring u n s a f e - t o l a o n i t o r -  
v a l v e s  d u r i n g  sa fe  periods and a t  561.192-7(h) t h a t  t h e  owner 



12  

or o p e r a t o r  have w r  
m o n i t o r  Valves  a t  l e a s t  once p e r  year .  
p l a n s  r e q u i r e s  EPA aEprova1, a l l  m u s t  be a c c e s s i b l e  t o  inspection 
pe r sonne l .  Should p l a n  a p p e a r  inadequate ,  inspectors  may 
r e q u e s t  development 
a p p l i c a b l e  t o  ensure'?compliance is be ing  achieved.  I f  t h e  
p l a n  is o b v i o u s l y  inadequa te  ( i n t e n t i o n a l l y  i n a d e q u a t e ) ,  a 
v i o l a t i o n  shou ld  be 

3. T h e  s t a n d a r d  f o  v e n t  sys tems and c o n t r o l  d e v i c e s  
a t  S61 .192- l l (e )  re a t  owners and o p e r a t o r s  of c o n t r o l  
d e v i c e s  used t o  comply w i t h  t h e  s tandard  monitor t h e i r  c o n t r o l  
d e v i c e s  t o  e n s u r e  they  are o p e r a t e d  and ma in ta ined  i n  confor -  
mance w i t h  t h e i r  des igns .  NO moni to r ing  pa rame te r s  a r e  
s u g g e s t e d :  however, t h e  owner or o p e r a t o r  must a c h i e v e  9 5 %  
c o n t r o l  and t h e  par t e r  selected must indicate t h i s .  

The S y n t h e t i c  0 n i c  Chemical Manufactur ing I n d u s t r y  
Promulga t ion  Background Document ( E P A  450/3-30-033b, J u n e  1 9 8 2 ,  
Appendix 8 )  prov ides" ' kcep tab1e  mon i to r ing  pa rame te r s  and 
equipment .  These  in6 lude  o p e r a t i n g  t empera tu re  or f l o w r a t e  * 
o f  f u g i t i v e  emission' ;vent streams f o r  incinerators ,  f low 
recorders to  v e r i f y  steam f low for  boilers, thermocouples  or 
u l t r a v i o l e t  beam sensors f o r  flares, t e m p e r a t u r e  and s p e c i f i c  
g r a v i t y  o f  t h e  abso rb ing  l i q u i d  f o r  a b s o r b e r s ,  o f f g a s  e x i t  
t empera tu re  f o r  condense r s ,  and carbon bed t empera tu re  and 
s t e a m  f low recorde or carbon a d s o r b e r s .  S e e  Attachment 11. 

Whatever par r is chosen ,  t h e  owner or o p e r a t o r  shou ld  
be a v a r e  t h a t  EPA can require an engineer ing e v a l u a t i o n  a t  
any t i m e  t o  e n s u r e  t h e  pa rame te r  is a p p r o p r i a t e  and monitors 
t h e  o p e r a t i o n  of t o n t r o l  d e v i c e  i n  acco rdance  w i t h  t h e  
s t a n d a r d .  

4. The general p r  i ons  a t  561.10 and 61.11 allow EPA t o  
gran t  a vaiver from i* 'benzene s t a n d a r d  for a period of up t o  
two years, if t h e  owner or operator of an e x i s t i n g  source 
s u b j e c t  to t h a t  standard is u n a b l e  t o  operate i n  compliance 
w i t h  t h e  standard. Noat benzene requirements are i n  t h e  form 
of work practice s t a n a a r d s ,  and w a i v e r s  from t h e r e  s t a n d a r d s  
would n o t  k approprlate. Uovever, certain provisions may 
require re t rof i t t ing of controls. There i n c l u d e  s t a n d a r d s  

' fo r  compressors (mechan ica l  seals v i t h  b a r r i e r  f l u i d  sys tems)  
p r e s s u r e  relief davit+ ( rup tu re  d i s k  systems or c l o s e d - v e n t  
s y s t e m s  to f lares) ,  d product accumulator v e s s e l s  (must v e n t  

e n  p l a n s  for moni to r in6  d i f f i c u l t - t o -  
Although none of t h e s e  

- a  new p l a n  o r  a performance. t e s t  v h e n  

i 
-I 
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emissions to .a control device or use a closed-vent system). 
I n  cases where retrofit controls are necessary, requests f3c 
vaivers should be examined on a case-by-case basis. Althou;k 
ESED believes installation of controls should typically'take 
no more than one'. year, individual situations may require .addi- 
t ional time. 

. .  

. .  

. .  . . .  
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. .  Table 9-1. . REFINERIES AH0 ORGANIC 
.. > ' .  CHMICAL MANUFACTURING SITES 1-15,3i-33 WITH BENZENE FUGITIVE ,MISSION POTENTIAL .'. 

. . f  Benzene-Re1 a ted  
Product3 Capaci tyb 
A t  S i te  0 - P l a n t  City/State 

1. A l l l e d  Chemical 
2. Al l ied  Chemical 
3. b r i c a n  Cyanamid.,:::. 
4..  American' 'Cyanamid ., 

5. Amerada Hess 
6. American Hoachst 

i,i.- 

I 
7. Aaicrican Hocchst 

Geisrnar. LA Et 
Houndsvll le, YY N i  B t  
Bound Brook, NJ HiBz 

St. CfOiX,  V I  BZ 

Baton Rouge, LA Et& 
S t  

iiiil'au Island, uv HI BZC 

Bayport, TX EtBzd 
std 

8. American Petrof lna . Port Arthur, TX - Bz 

9. hr lc r rn  Petrof ina ' .  61s Spr tng , ' n  BZ 

( o f  Texas) 

(Cosden Oil) . . .  ' tyx 
EtBze 

S t  

10. American Petmftna Groves, TX Et 
(Cosden OIl/Petrogas) 

. .  11. kncrtcan Petroftna/. , Beaumont, TX. B t  
. .~, Union 011 o f  cux . 1 

, .  cu . . 12. Ashlind O i l  . ' ' '  khiand. KY 82 

CYX 

. . 13. A s h l a d  011 . '  , . :  Neal, w ; nAn 
14. Ashland Oil North lonrwanda, MY BZ 

' , .IS.. At lan t l c  Rlchffeld ' h a v e r  val ley,  PA . S t  

16. A t ldn t j c  Rfcbfield' . ; Chrnnelvlar, n ~~ ' B t C  

(Kobuta) . .  
, ~. 

E t  (2 un i ts )  . . 

.- , . . ,  
, .  

.. . . .  

:: . : .~ 

340 
25 
45 
34 

217 
526 
NOg 
469 
409 

67 

194 
35 
20 
41 
9 

73 
88 
214 
181 

27 
77 
200 

NDg 

107 
1179 

I 

i 

! r , 

\ 
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. Table 9-1. REFINERIES AH0 ORGANIC 
CHWICAL HANUFACTURIHG SITES 

UITH BENZENE FUGITIVE MISSION POTENTIAL (CONTINUED) 

Benzene-Related 

P l a n t  - Product3 Capaci tyb 
A t  Site B u Y L  CltvlState 

17. Atlantic Richfield Uilmington, CA B t  
E t  

40 
4 5 

18. Atlantic Richfield ~ . Houston, TX Bzc ' . 140 
(ARCO/Pol ymers) E t  227 

Etet 61 
S t  54 

Port Arthur ,  TX E t e t  114 19. A t l a n t i c  Richfield 

17 
16 

.Houston, TX B t  
E t &  

20. Charter. ' 

N l  Bz 173 
227 

21. Chaet ics  International Geismar, LA 
22. Chenplex Cllnton, IO E t  

Lake'Chatles. LA Bz 63 
E t  (2  units) 400 

23. Cities Service 

24. Clark O i l  Blue Island, IL cu 50 
25. Coastal States Gas. Corpus.Christ1, TX .Br , 234 

. .  (ARCO/Polyners) 

Interna tlonal 

cue 64 
618 
117 

B t  . . 

CYX 
E&' 73 

27. Cont lncn ta l  Oil B a l t l m n ,  110 LAB 122 
28. Continental Oil Lake Charles, LA ' E t  302 
.29. bre-bbr bnville,  IL BSA  NO^ 
30. torpus Qnlsti Corpus Christl. TX gr d 100 

E t d  544 

, 

26. Canonwealth 011 Penuelas. PR 

, .  

Petmchalcrl s 
C a r n i I l i ,  LA EtBr 690 . 

St  590 
31. toS-Ut .  IC. 

- 
. Pasadha , TX .. Br 77 

. . . Bay,Clt& MI B t  100 

, .  32. Crown Central 

34. DGI Chemical, 
33. k n k d  (Pet&tcX) ' . Houston; TX M I ,  23 

. '  , E t  86, 

. . . .  . .  
. i  

. .  9-3 . '  
. .  



. .  
., ;..Table 9-1. REFINERIES P N D ' O R W I C  

. .  - 
. . I  . . . :::i CHEMICAL MANUFACTURING SITES 

WITH BENZEHE. W I T I V E  M I S S I O N  POTENTIAL (CONTINUED) 
. &,( , .  

Benzene-Re1 a ted 
..., . 
I.. 

.i . .. Plant , . .. 
. -  

35. OOW Chemical 

36. OOW Chemical-: - ~' 

. .  . 
. .  . . .  

,- 

I 37. ~ O W  Chemical 
.. 38. t b w  Chcnical ,. 

39. Dupont 
40. Oupont 
41. Dupont 

43. E l  Paso Natural Gas 
' 42. Eastman Kodak 

44. E l  Paso Products/ 

45. t u o n  

Rrxene P o l p l e f l n s  

C i  ty/State 

Freeport, fx 

Hidland. HI. 

Orange, TX 
Plaquemine. LA 

Beaumont, TX 
Gibbstom. NJ 
Orange. TX 
Longview. TX 
Odessa. TX 

Odessa. TX 

Baton Rouge. LA 

I 

47. First Chemical 

Baytom. TX 

Pasc1gOula. 'is 
Houston, n . ' ,  a. ?ieofgla-Paciffi ' ' . 

49. Getty Oil Oelaware city. DE 
, ,  . 

.. . 
. . , ,  ,?. 

. .  . ,_ . 
. .  

9-4 I 

. .  , 
. .  , .  

Product3 . Capacity b 
A t  S i te  (c4/yrl 

BZ 167 
E t  ( 5  un i t s )  1136 

E t B r  794 
S t -  658 ' . 

C l  62' 

EtBz'. . ' 249'. ~, ' 

E t  .. 375 '. 

129 

S t  181 

. .  

I 

Bzd 200 54s 
E t  (2 un i t s )  

Ni BZ 159 
Ni Br I10 

E t  374.. . ' 

E t  s& .., 
,' 

E t  . ' t40g -! 
' . " EtBz 2 .  12s 

S t  68 
236 
47, 

E t  

234 
816 

82 
E t  . . 

S t  . .  NOg , ,  

Bt 200 
147 

36 
CYX 
E= 

340 
37 

S t C . :  ' : ' 

E t B t  .. . . NOg ' . 

... 

Ni E t  I52 : 
,tu , '  

E2 



. Table 9-1. REFINERIES An0 ORWIC 
CHEMICAL MANUFACTURING SITES 

WITH BENZENE FUGITIVE M I S S I O N  POTENTIAL (CONTINUED) 

. .  

. .  

50. 

51. 
'52. 
53. 
54. 

. .  55. 

56; 

57. 
~ ' .  .5a. 

. .  

. 59. 
60. 
61. 
62. 

63. 
64. 
65. 

67. 
.. 68. 

69. 

. . 66. 

. .  . 

. .  

Benzene-Re1 a ted  
Producth - Plant C i  ty/S t a  t e  A t  S i t e  

Gulf Coast Olefins . 

G u l f  O i l  
Gulf O i l  

Gulf O i l '  

Gulf O i l  Chemicals 
Gulf O i l  Chemicals 

Hercules 
Howel 1 
I C C  Industr ies 
Independent Refining 

Jim Walter Resources 
Kerr-*Gee Corp. 

Gorp. 

Uobay Chanlcal 

Getty O i l  E l  Oorado, KA 

B.F. Goodrich Calvert City, KY 

Goodyear Tire a Rubber Bayport. TX 
Taft, LA 

Donaldsonvt 1 le. LA 
Allldnce. LA 

Phiiadelphid. PA 

Cedar Bayou, TX 
Port Arthur. TX 

UcGregor, TX 
h n  Antonio. TX 
Nlrgrra Falls, NY 
Ylnnic. fx 

Binnlngham. Al 
Corpus Chrlst l ,  TX 
B r l  dgevl 1 1 e . PA 
Cicero. IL 
h f r o l f d .  PA 
faus  cf ty ,  

. .  
9-5 

02 
cu 
E t  

Hqn 
E t C  
62 

Et82 
S t  
Bz 
cu 

E t  (2 un i ts )  
8 2  

CYX 
tu 

E t  (2 un i ts )  
C16zf 
Bz 

C16r 
02 

BSA 
B t  
nAN 
llAn 

Rcnol 
BZ 

MI Bz 
cue 

b .  Cabaci ty  
(Ga/yr 1 

43 
61 

136 
5 

2 18 
224 
313 
272 
124 
209 
719 I' 

134 
204 
106 
558 

0.05 

11 
10 

NOg 

' '  15 
5 

16 
23 
95 ' ,  
61 

No9 

53 . 
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Table 9-1. REFINERIES NO ORGANIC 
I CHEMICAL MANUFACTURING SITES 

. W I T H  BENZENE FUGITIVE MISSION POTENTIAL (CONTINUED) 

' -  Plan t  . ~I 

',70. Cbbil O i l  
. .  

71. Honsanto 

72. Honsanto 

73. lbnsanto  
74. Cbnsanto 

75. Montrose Chemical 
76. National Oirtlllers 

(U.S.1.) 
77. kase Chemical 
78. Northern Petrochemical 
79. Olin Corporation 
80. Oxlrane 

81. Pennroi l  (Atlas) 
82. P h i l l i p s  Petrol- 

83. P h i l l l p r  Petrol-- 
; 84. Phi l l . l p8  Petroleum 

.... 
i:., , ... 

..... . .  . . .  . .  

:. 

C i  t v / S t a t e  

Beaumont, TX 

Benzene-Re1 a tea  
Product3 
A t  Site 

BZ 
E t  

Alvin, TX , 

(Chocolate Bayou) 

Sauget, IL 

St. Louis,  m, 
Texas City, TX 

Henderson, NV 
Tuscola. IL 

S t a t e  colkge, PA 
Morris, IL 
8randenburg. KY 
C h a n n e l v i a ,  TX 

Shrweport, LA 
Boqer. TX 

9-6 

E t  
EtBr 
U B .  

ClBr 
w1 BZ 
llAN 

C18z 
E t  

BSAC 
E t  
E t  

E t B t  
S t  
BZC 
cr* 
Etet 

E t .  
BZ 
CYX 

E t  (3  u n i t s )  
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Table 9-1. . REFINERIES 'AND ORGANIC 
. .  

CHMICAL MANUFACTURING SITES 
YfTY BENZENE . .  FUGITIVE MISSION POTENTIAL (CONTIMUEO) 

. .  Benzene-Rela ted 
b Product3 Capaci cy - Plant  C i  t v l S t a t e  A t  S i t e  (Galyr )  

Bz 367 . ' 

CYXC zi2 
86. Puerfo Rico Olef,ins ' Penuelas, PR . E t  454 

87.. PPG, Natrium, YV C16r Hog 

89. Quintana-Howell ' corpus Christi. TX 

90. Reichhold Chemicals El i rabeth, .  NJ w 14 
91. Reichhold Chemicals" Morris, IL' . . , rw( 20 

. .  
85. P h i l l i p s  Puerto' Rlco Guayam. PR 

' ' 88. 'PPG' N e w  I4artinsvllle. YV .C lBZ 64 
BZC 23 , .  

92. Reichhold Chemicals , Tuscaloosa, & BSA . ,  NOg. 
93. Rubicon @is&, LA N i  Br 170 
94.' She1 1 Chemical Houston, TX . E t  . . 590 

Deer Pdrk, .TX BrC 301 c u -  326 
95. Shel l  O i l  

, ' E t  68 1 
NoIxo ; 'LA . . BZf 133 

. :  E t  681 

I ,  

, 96. Shel l  Chemical 

9 7 .  Shel l  O i l  Odessa, TX Bz ' . 4d 

99. S p e c i a l t y  Organlcs I ni ndal e , 'CA ClBZ' 2 
100. Standard Chlorine ' Delaware Ci ty ,  DE . ' ClBz izs 
101. .Standard Chlorina Kcarny, NJ c1 Br 7 

BZ 77 
cu- 45 

102. standard 011 (CAI/, 
Chevron Chemical 

103. Standrrd 011 (a) 
Chwrall 

Chevron ', 

98. Shel l  011 h o d '  River, IL . B t  . 150 

E l  Segundo. CA 

Pascagou 1 a , WS Br Hog ' ,  

NOg 

90 7 

- 104. Standrrd.Oi1 (CAI Richmond, CA. . Bz 

. .  
E t  (2 u n i t s )  

. .  
105. Standard oi l  . (IN j/. A l v i n ,  .TX 

-0, .' - 
. .  

. .  ', 
. .  . .  9-7 
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Table 9-1. REFINERIES LHO ORWIC 
CHEMICAL HANUFACTURING S I TES 

. Y I T H  BENZENE FUGITIYE MISSION POTENTIAL (CONTINUED) 

P l a n t  - 
Benzene-Related 

Product3 I Capacity 6 
C i  t v / S t a t e  A t  S i t e  (Gq/yr). 

106. Standard Oil  (IN)/ 
h c o  

107. Standard 011 (OH)/  
BP Oil 

108. S t a u f f e r  Chemical 
109. Sun O i l  

110. Sun Oil 
111. Sun 011 
112. Sun Oil 

113. Sun-Olln 
114. Tenneco 

115. Tenneco 
116. Teuco 

h 

117. Teuco 

118. Texuo/Jeffeom 
Chalul 

119. Texrco/Jef feoon 
C h d c r l  

Texas City. TX 

Marcus Hook, PA 

Henderson, NV 
Corpus Christf, TX 

Marcus Hook, PA 
Toledo, OH 
Tulsa, OK 

Claymnt, DE'  
Chalmette, LA 

Fords. K1 
Por t  kthur, n 

Y a s t v l l l e ,  M 

Bellrin. TX 

Port Neeher. ,Tx 

9-8 

E t  
cu 

Et& 
S t  
BZ 

BSA 
Ez 

E t  
Et82 

S t  
82 

EtC 
E t  

E t  
E t  
EtEz 
Iw( 

Bt 

E t  
Bz eu 

. E t  

c u .  

CYXC 

cnc 

E t  

234 
14 
386 
381 
27 

4 ! 
127. 
113 
9 
61 
54 

I .  97 
i64 ., -. 

80 , , 

i 
83 
109 
33 
16 
12 

- .  

150 ' ' 1 
117 , 

4% 
117 
64 
240 

238 
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Table 9-1. REFINERIES AN0 ORGANIC 
CHEMICAL HANUFACTURING SITES 

YITH BENZENE FUGITIVE MISSION POTENTIAL (CONTINUEO) 

Benzene-Related b Product3 Capac i ty - Plant City/State At Site &¶l!YL 
120. Union Carbide Institute;. I" ' Et62 NO9 

, .  St ' I  NO9 
LAB ' . '  , , '  6 4 -  

NOg 
' .  tu 290 

Et ' . 454 

. .  denuclis. PR 82 121. Union Carbide 

122. Union Carbide %adrift. TX 

123. Union Carbide Taft. LA 

124. Union Carbide 
125. Union Carbide Torrance, CA 
126. Union Oil o f  CA Lanont. IL 
127. Union Pacific/ 

Chamolin 

Texas City, TX 

CO&S Christt, TX 

128. U.S. Steel Nevlllc Island. PA 
129. USS Chanicals Houston. TX 
130. Vertac/Transvml Jacksonville. AR 
131. Yitco ChUIliCAl Carson. CA 

%SA - Benzrnesulfonic k i d  
Bz =B.nzmr 
ClBz Chloroknzene 
tu =tuacn 
Cyx = Cyclohexrne ' 
Et = Ethyl- 
EtBz = Ethylbenzene 

Et 
EtBz 
St 

Et 
Et 
Et 
B t  
BZ 

CYX 
MAN 
Et 
c1 Bz 
LA8 

BZC 

'Cud 

. .  

-546 
154 

. .  136 
234 
500 * 

546 
73 
57 
33 

NOg 
65 
38 
227. 
NOg 
20 

= Hydroquinone - Linear A1 kyl benzene 
= Maleic Anhydride - Mi trubentcnc 
= Resorcinol 
= Styrene 

9-9 
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Table 9-1. REFINERIES AND SYNTH~IC ORGANIC . b  < 
.. CHEMICAL HANUFACTURING SITES '. . . 

WITH' BENZENE,. NGIT,IVE .MISSION POTENTIAL (CONCLUOED I 

I 
.~ . .  . .  

.bAnnual CaPk l t l es  fo r  each product -4 o b t a i n 4  from t h e  following 
. ,  sources (effect ive date of capacity'  i n  parentheses): 

/ .  

I :  i 

8SA - Ref. 3 (January 1977) 
82 - Refs. 3 (January 1977). 14 
C l B t  - Refs. 4 (January 1977), 13, 14 
Cu - Ref. 9 (January 19791, 13, 14 
CYX - Ref. 2 (November 1976). 3 (January 1977) 
E t  - Refs. 5 (1977 year-end), 15 (June 19791, 11, 13, 14, 33 
E t B t  - Ref. 10 (January 1979) 
Hqn - Capaclty est lnute from industry (1979) 
LAB - Ref. 8 June 1978) 
MAN - Ref. 3 I January 1977) 

Rcnol - Ref. 6 
I N i B t  - Refs. 7, 32 

S t  ,- Refs. 1 (1977 year-end), 14 

CProduct u n i t  under expansion 

dProduct u n l t  under constructfon 

'product un l t  on standby or not  current ly  i n  use 

f Product,, . . A _  uni t - in  , m g l n q r l n g  phase 

% datr' available 

. ' 

. ..( 'a: 1"1. 

9-10 . 
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APPENDIX E 
~HONITORING . .  METHOUS 

The standards require tha t  S O m  fugitive emission vent streams be 
vented throuhh a c4osed vent system t O  a Control device ( that  i s  designed 
and' operated f o r  greater  than 95 percent Control), such as an incinerator, 
f l a r e .  boil.er, o r  process heater. The standards a l so  r e q u i n ' t h a t  the 
control 'device be monitored t o  ensup? tha t  it is properly operated and 

.maintained.. This appendix presents arthods f a r  mnitor ing control devices: 
incinerators,  boi lers  .and process heaters, flares, o r  p i d u c t  recovery 

equipmnt ,  such as condensers o r  carbon adsorbers. 
I nci ne ra tors  

i s  t o  be achieved on a continuous basis. The operating .parameters' that  
a f f e c t  performance a re  temperatun; ' . typeof compound be ing  incinerated, 
residence time, inlet concentration, and. flow regim: O f  these variables, 
the l a s t  trio have the smallest e f fec t  on the performance o f  an inctnerator. 
Residence time i s  a design c r i te r ion  and 1s not eas i ly  a i tered a f t e r  the . 

,' incinerator  i s  constructed, unless, of course, the'vent stream flowrate i s  
changed. ' A t  temperatures above 76O.C. t h e  t y p e  of campound being burned has' 
1 i t t le  e f f e c t  on t h e  efficiency o f  combustion. 

. -. 

Incinerators inust be . .  maintained and-operated properly i f  , the standard 

Continuous mni tor ing  o f  the i n c i n e p t o r  inlet and out le t  would be 
preferred because i t  would provide a continuous, direct neasumnent of 
ac tua l  missions and d t s t m c t l o n  efficiency. However, !PA I s  Ware of no 
continuous monitor being used t o  arasure to ta l  VOC a t  fncinerators which 
control fug i t ive  vent streams, probably because each o f  the mny different 
compounds mould have to  be ident l f fed separately and their concentrations 
determined. Such a monitoring system would be ext+cnrly comptex f o r  the 
detennination o f  Individuri component concentration and mss f l a  rates. 
Homovet, t t  would be r e l a t ive ly  expensive since both i n l e t  and outlet  
monitors a r e  required t o  verify t h a t  a certain destruction eftlclency i s  
ma i n  t a  i ne& - - 

6-1 
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Uoni tor ing of the i fng_te!!!P_era_tur~provldes a re l iab le  
masure  o f  the e f f i c iency  o f  the inc inera tor  i n  destroying organic 
compounds. 
performance t e s t s  show t h a t  lower inc inera tor  operating temperatures can 
cause a s i g n i f i c a n t  decrease I n  VOC dest ruct ion ef f ic iency.  Temerature 
recorders a r e  r e l a t i v e l y  inexpens.ive, Costing less  than $5,000 fnsta l led.  
They are e a s i l y  and cheaply operated. Given the la rge  ef fect  of temperature 
on ef f ic iency and the reasonable cost  of temperature monitors, EPA bel ieves 
t h a t  temperature i s  c l e a r l y  easy t o  monitor and would provide some measure 
of t h e  un i fo rmi ty  o f  the operation o f  the incinerator.  

Where a combustion device I s  used t o  inc inerate only waste VOC streams 
(and not  m l t i p l e  waste s t ream from the Process u n i t ) .  f lowrate can a l s o  be - 
an f n d i r e c t  I nd i ca t l on  o f  changes i n  destruct ion ef f ic jency since i t  r e l a t e s  
d i r e c t l y  to.residence t ime i n  the combustion device. Flowrates o f  f u g l t l v c  
emission vent streams are t y p i c a l l y  small and thus would probably be ducted 
with o the r  l a r g e r  s t r e a m  to the Sam! incinerator.  Under these c i r c u m  ' 

stances* the vent stream f lowrate ( f o r  fug i t i ve  emissions) my no t  always 
g i v e  a n l i a b l e A l n d i c a t l o n  of the residence time of the f u g i t i v e  emission 
vent  stream i n  the incinerator.  
s t & n  f lowrate t o  the inc lnera tor  does, however. provlde v e r i f i c a t i o n  t h a t  
VOC I s  b d n g  routed t o  the  Inclnerator.  Flow recorders. a t  an e s t i w t e d  
i n s t a l l e d j c o s t  o f  less than $2,OOO, are inexpensive and requi re l i t t l e  
maaintemnCc.i Theefore. rlnce f l o w  recorders provide v e r l f l c a t i o n  t h a t  
organics-l?den s t r e a m  an being routed to the Inc lne ra to r  for dcs t ruc t lon  
and they are inexpensfve, flourate I s  also I reasonable &raueter ta m n i t o r  
the constancy of perfonunce o f  an Incinerator.  flow r r c o r d e n  should be 
i n s t a l l e d ,  a.libtrted, nmintaIned, and operated accorddlng t o  the 
manufacturrr 'r  rpulflcatiw. 
B o i l e r s  

I I f  a; fug i t ive missions vent 1s piped to the flaar tone o f  I b o i l e r  (or 
Process heater), f t  i s  on ly  necessary t o  know t h a t  the  b o i l e r  (o r  heater) f S  
Operat ing and t h a t  the waste gas i s  f lowing t o  the b o i l e r  (o r  heater). 
Records present ly  m i n t r i n d  f o r  p l a n t  operation. su ch as steam productinn-. 

Both theore t ica l  ca lcu lat ions and r e s u l t s  o f  monitoring o r  

- 

---- 

Simple ind ica t ion  of f u g i t i v e  emission vent 

~ . 

I. - 
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records, would i n d i c a t e E t j 2 ,  
.*-- - -  --- - - - 
verify flow of ' t he  vent stream t o  the boi ler  ( o r  heater), 
producing u n i t s  ( l e s s  than 44 KU (150 million B t u / h r  heat i n p u t ) ) ,  
combustion temperature should a1 S o  be recorded ?o enable verificaticn O f  

optimum operation. Boilers (or  heaters) w i t h  heat i n g u t  design capacities 

greater than 44 MU would no t  be required t o  i n s t a l l  temperature recorders. 
these l a rge r  units always operate a t  h igh  temperatures (>llOO°C) and stable 
flowrates t o  avoid upsets and t o  maximize steam generation rates. Records 
tha t  ind ica te  onstream time would be suff ic ient  for  these larger boiiers ( o r  

. heaters)  . 
Flares  

Because flares a re  not enclosed codust ion devices, i t  is  not 
p rac t i ca l lx  feasible  t o  measure combustion parameters continuously. 
Temperatures and residence times are  more variable throughout the combustion 
zone f o r  f l a r e s  than f o r  enclosed devices and. therefore, such measurements 
would not necessarily provide a good indieator of f l a r e  perfomnce even i f  

measurable. Monitoring of flaw ra te  to  the f l a r e  is generally unacceptable 
from a sa fe ty  point of view since the flow measurement would present a n  
obstruct ion i n  an emergency vent line. AS a resu l t ,  f l a r e  operation i s  
usually verified by examination of wre prominent character is t ics .  

me typfcal method o f  verifying continuous operation of a f l a r e  - i s  
visual inspection. However, if  a f l a r e  is operating smokclessly. i t  can be 
d i f f i c u l t  t o  determine i f  a flame is  presett ,  and i t  may take several hours 
t o  discover. The presence of a f l a m  can be determined th rough  the use of a 
wt sensing device, such as a t h e m o u p l e  or ult ra-violet  (U-V) beam 
- sensor on a f l a r e ' s  p i l o t  f lmr.  The loss  o r  absence of a flame would be 
indicated by a lo* tcmpcratum measurement. fhe cost  o f  available 
thermocouple sensors ranges i n  pr ice  from $800 t o  f3.000 per pi lo t .  (me 
more expensive sensors i n  this price range have elabqrate automatic r e l i g h t  
and alann systems.) Thermocouples used on f l a r c s  may. however. bum out i f  
no t  i n s t a l l e d  properly. The cost  of a U-V sensor i s  approximately s2.000. 
A U-V system i s  not as  accurate a s  a thennocouple i n  indicating the presence 
of a f l w .  The U-V beam is  influenced by alnbfent infrared radiation that 

Flow recorders could be installed to 

For  smaller heat 
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could-af fect  .the . accuracy. . .  Furthennore,. interference'.betwcen d i f ferent  u i v  
beams makes . i t : d j f f i c u l t  t o  monitor f f i reS 'w i . th  mu l t i p ie  p i l o t s .  B ~ -  design, 
U-V sensors are p r i k a r i l y  .. . used t o  ver i f y  .the existence of f lames'wjthjn 
enclosed combustion devices. Therefore, based on cost and app l i cab i l i t y , '  ,' 

EPA ,bel ieves themcouv les  urovide adequate v e r i f i c a t i o n  of f l a re  operation. ,. . . 
Pr0duc.t Recovery Equiprent .. . . 

, 
. ' Three types of product recovery equipmnt which might be used in, ' 

c o n t r o l l i n g  f u g i t i v e  m iss ions  vents are.  absorbers, condensers, dnd carbon 

adsorberr. , .  

e ra t tnq  parameters are  the Primary determinants o f  product - -. . - .  
OD 

recovery device operation f o r  an absorber: the 'temperature and spec i f i c  
g r a v t t y  o f  the  absorbing l i q u i d .  F a c r l l t f  es *kict~ have fns ta l l ed  an 
absorber t o  recover product which o t h e n i s e  would be l o s t  w i l l  generally 
moni tor  a parameter which ind icates the degree of saturat ion o f  the 
absorbing . l i qu id  w i t h  respect t o  the product. Speci f fc g rav i ty  i s  comnonly 
used for t h i s  purpose. Oevices for masur ing the temperature and spec i f i c  
g r a v i t y  a re  ava i lab le  a t  reasonable cost. The estimated one-ttoc cod fncd  
c a p i t a l  fnvtstmcnt f o r  such equiprrnt  i s  f8.000. It f s  considered 
reasonable f o r  an operator o f  a process u n i t  t o  i n s t a l l ,  ca l tbrate,  
ma(ntain, and operate according t o  manufacturer's speci f icat ions the 
r e q u i s i t e  devices t o  mnitoring continuously temperaturn and spec i f i c  
g r a v i t y  o r  such a l te rna te  parameters which would ind icate the degree of 
sa tu ra t i on  o f  the absorbing l iqu fd .  

In Constrast, the e x i t  tcnqnrature of the offgus i s  the primary 
determinant o f  tha efficiency o f  a condenser. Again, sulkable tcmpcrature 
recorders are a v r l l a b l e  a t  a reasonable cost. The estiawted one- t im  
c a p i t a l  i n v a s t r n t  i s  S3,OW. A record of the o u t l e t  tanperatwe would 
v e r i f y  that the condenser i s  properly apetrted and aufntatned. EQA bel ieves 
an opera tor  can iluull;. operate. ca l i b ra te  and maintain according t o  the 
manufacturer 's rpecf f k a t f o n s  a temperature recorder to ve r f f y  proper 
opera t ion  of a condenser. 

temperature and th a w n t  o f  steam used t o  regenerate the bed. S t e m  flow 

/ 

The operat ion o f  a carbon adsorber can be mOnitoRd by fha carbon bed - -_ c 
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--meters and temperature recorders a m  ava i lab le  a t  reasonable cost. The 
e s t i m t e d  one-time c a p i t a l  i n v e s t u m t  fo r  such quipment f s  f10.000. These 
parameters could be monitored t o  r e f l e c t  uhetfier the carbon adsorption u n i t  
has been' cons is ten t ly  operated and property maintained. Therefore, EPA 
bel ieves t h a t  an operator Of a carbon adsortier used as a p o l l u t t o n  control  
or product recovery device could i n s t a l l ,  ca l ibrate.  m i n t a l n .  and operate 
according to manufacturer's spec l f l ca t ions  - an i n t g r g i n g  steam flm 
recorder and a carbon bed temperature recorder- Sam operators may i n s t a l l  
vent stream analyzers t o  a i d  i n  maximizing the recovery o f  organic com- 
pounds. No wfdely accepted perfonnrnce speci f icat ions have been developed 
for such analyzers. 

v e n t  stream should be sampled a t  the end of the adsorption cyc le  ( a t  l eas t  
once durfng every 4 hours of operatfon) and the concentrat ion rccorded as a 
means o f  v e r i f y i n g  t h a t  operational mdes r e m f n  consistent wlth the 
cond i t ions  under which the pe r fomnce  t e s t  was conducted. 

. $1: 

._ - -. 

I f  an analyzer I s  I n s t a l l e d  without a recorder, the 
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